An improved brain slice model of nerve agent-induced seizure activity.
A brain slice model was developed to investigate the mechanisms of seizure activity induced by soman and the effectiveness of potential anticonvulsant drugs. Unlike previously reported slice studies with nerve agents, this model contains the entorhinal cortex as well as the hippocampus. This allows the study of the spread of seizure discharges within the limbic system and the development of prolonged, sustained discharges that are rarely seen in the simple hippocampal slice preparation. Soman (1 microM) induced a second population spike in the evoked field potential in the CA1 or CA3 region within 15-20 min. In almost all the slices tested, this developed into spontaneous seizure activity within 30-40 min. As well as interictal bursts, many slices also showed longer periods of high-frequency bursting analogous to ictal seizure activity that originated in the entorhinal cortex. This activity appeared similar to that induced by the muscarinic agonist pilocarpine. Both the second population spike and the spontaneous discharges could be blocked by diazepam and by AMPA/kainate antagonists, but not by the NMDA antagonists AP5 and MK-801. This study confirms that the combined hippocampal-entorhinal cortex slice preparation is a suitable model for investigating the origin and propagation of nerve-agent-induced seizures within the limbic system.